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Abstract (Basic) : JP 62270550 A 

4-aminomethyl-l, 8-diaminooctane (I) prepn from acrylonitrile (II) 
comprises (1) electrolytic redn of (II) in presence of quat-ammonium 
salt(s) to obtain electrolyte contg 1 , 3, 6-tricyanohexane (III) and 
adiponitrile (IV), (2) removing (IV) from electrolyte to make concn 
below 2 wt%, (3) sepg (III) from residue by molecular distillation, 
and, (4) reducing (III) catalytically in presence of Raney-catalyst is 
liq phase to prepare (I) . 

Pref in purificn of (III), crude electrolyte is sepd into organic 
layer and aq layer. Organic layer is distilled by usual distillation 
column to reduce content of (IV) to 5-15 wt%. Residue is distilled by 
molecular distn appts to lower (IV) content below 2 wt% (pref below 1 
wt%), then, resulting matter is redistilled by molecular distillation 
appts to prepare high purity (III) . In catalytic hydrogenation of 
(III), (III) is washed with water, then hydrogenated to (I) in presence 
of 5-10 wt% Raney-cobalt catalyst at 50-120 deg C under 3-100 atm in 
lower alcohol (e.g. aq ethanol) . 

USE / ADVANTAGE - (I) is useful as hardening agent of epoxy resins, 
anticorrosion agent or intermediate of pesticide, urethane etc. By 
sepg. (Ill) by molecular distillation, quality of (III) is improved 
markedly, so (III) can be reduced under mild conditions and quality and 
yield of (I) is improved greatly. 

0/0 

Title Terms: PREPARATION; HIGH; QUALITY; AMINOMETHYL; DI; AMINO; OCTANE; 

PURIFICATION; INTERMEDIATE; TRI; CYANO; HEXANE; MOLECULAR; DISTIL; HARDEN 

; POLYEPOXIDE; RESIN; PEST; INTERMEDIATE 
Derwent Class: A60; C03; E16 

International Patent Class (Main) : C07C-211/13 

International Patent Class (Additional): B01J-025/02; C07B-061/00; 

C07C-085/12; C07C-087/20; C07C-209/48 
File Segment: CPI 

Manual Codes (CPI/A-N) : A01-E05; A02-A; A05-A01B1; A05-G01A; A08-D03; 



®B*S*#f*/r(JP) © 44 ft tti ff & M 

© & M 45 & « (A) 0H62- 270550 
©int.a.- atsugB-t rrpmm^ hb*p62*p(i987)h.e24b 

C 07 C 87/20 6785- 4 H 

85/12 6785-4H 
// B 01 J 25/02 Z-7918-4G §SIf* *SS* 368H«>ft '1 (£ 11 H) 



©*# RR PS61- 113592 
©ffi m W61(1986)5J?20B 



®36 


m 




iu ies - m 


MTO/fifflr 6 T i 4100S% 




©26 






± Ms PS = 


® TOMBJ 6 T 1 4 1 00gl& 




©m 




A 










9 


A 









33 US) * 

1 % « <D £ ** 

© la fit # m 

f&n.mfoi>* h r & # - k y ^*2stjt5tj^TK:?5c 
& * t Bfc * u -t i , 3 , 6 - h y s/r^^^-y-v* 

1.3,4 - »• y^Ty^+^^Sr^^jeESfrCX-P 
tlKiW^, & 1 . 3 , 4 - h IJ 

(3) t * * ^ h y ^<ofiSt*^is«fiSfciA^© 



«:xotfr4t)*i. ft ^ t # ^ m e x o t e * 

(5) 1,3,6- h U ->7/^tt ^<D*^X)i, 
^-a^*!* LTffln. o * #> # 

(6) i,3 ( 6- h y -vTy-N + t 

fo& + ifcmm. &mm. mm. **tAn. mm 

« & 1 ~ 5 0 lt# tRBS^JC 1,5,4- h y 
•> T ^ * -0- > 4: Q.o o s - o, 5 ?/Dffl«?-ftiJio 

(7) 1,3,6 - h y - + f >'©Rl5iS's 
© «S 7J0 ifc 7 « . ;fc»fi&JKj0i£E2ttorc*<***T 
© =4 t> . »Rt&^|ttlj)i3^MJ[iAP3T* 



391 



3 89g©#«B*iSi§Ji 

tT'^^M 'J^iHICf bni 1,3,4- h 
y T ✓ ^ * * * ( & T . T.C.H. t Nft ) ft « 
itt^^MLttDUlL, Zfc ^ T . g& Jtt * «S L 

T * A . D. 0 . tft-t ) ft^&^-fc^&Kgl-r* 

4 "C & © 

AJD.O. tt -»^tt , *CJ«!«0-«7i ^ ft ^ * 
#^4fb#^r*D. * iK * * « ffc ft flf *j. 

ft * . * ^ * > . mfr*mmM&&mw<Dft&K 

mm X $ -6 * <D T & £ e 

^■/•^■-//-S'^ • ( J.Org.Chem. ) , 

3 0 (5), 1351(1945) ^Cieitt^tt-C^^o 



HBIH3G2-270550(2) 
ffloffifiETK«)Wl7cLt7^ y n ^ h u * * y 

ffi^'inKiLt T.C.H. * W . 
ft . ***szm «l *. tf . 7 * - ftfc 

ft . a**?*'****. . 
a-^^ftfeflE^* Li A/Hi ©*afcjB5ci**a:#^-c 
**»aD-t : -&ct*cxt3x. a.d.o. K t« ft L & 

( #6 #i tf* 81 L X 9 t 4 fa «B /SI > 
ft 3fc © £ T tt , ^47*4H»*-f*^&0 
T.C.H. -«C^*lK®^^Tft«: t»n-C 

» i? . t.c.h. <z>&nKWi&<o$>&c:t&mmzti 

2> o Lfc^IOt . t.c.h. ozkgsfc^o-ttt. 7 * 

htttt ft Jti^ fc fcttT^^^Tfti&afc* 
L T #1 ^ . *j«E^Ji Lttt t o o »Ei 3 ,| 

a 2f ft ^ * ^ $J5«*Tfi*tP-C^AjW. 
A.D.O. ^OJR3tSKt«tL-C(&< 6 0 * fi * |C £ £ 

* ^ -c ^ * 0 



* * W * tt . 7^ »J ° ^ h y * <D QMMjtK 
£ ^>X % bfL Z> & m * * * h A ft a T.C.H. ft 

*t , 07i>#* h y * ft 2 j£ £ * fe* T 

*0fl-HffcttaW;t*t£jtf-CS. O & # ^ *fl 

XO'^l« ( teOiaA©4^ l |^I^ T.C.H. ft 
»-5C4^tj & CfctAWL/t. -tote*. 
T.C.H. © zk gsK * Va-C. ft ft * 4S K fc* Ik 

*t # & 7C it X £ . T v> # - h V * t 1.3,6 - h y 
~ Y 'J *t 2 li#ilT*Ct UT 1 , i,4- 

hy^Ty^ + ^yft^tfttBipflto^fiftW. & ^ 

- 5 - 

—392 



hy^ry^ + 'tf-^ftiK^e^giL* £ o x $ *c u 

T|§» 1,5,6 - h y->Ty^^-9*^ft7^-M 

ttttft«^-c»ffi2kSiiL-c4-T« y > * - i , 

<D T & -6 „ 

*56W07^#* *• « 10= T.C.H. ft & t> 

© * » tt . tfi X. tf . £ Wl 4 5 — 2 4 1 2 8 £ 

m<&w * o-4 7 a 3-^^fa. ft mm s ? — 

5 ? 8 & at^i. #810659 — 1 8 5 7 8 8 ^ 
2:W®K*^Xtot>tiX\s*i,. W *. tf „ S« Aft 1tt »¥ 
Wftft^TtfcJKtt. ftOi 9KLtfr*4?*i* t 
I* ft tt . -JKrc*#>aiLHi©ft^*©3(>i«iffi^f£ 

*c *. j? . en Jt tt . tt . ffi *& . * k e !> a , * y * 

A. £T ? ? 7 <\ h * £ . *X0 E -trft&ft3i0E£'& 



1 



mmir±m, $a#&> ista-^© & ^ * o 

l& & fl . 7 ^ 'J ° - MJ ^ , x * ~ h 9 * . 

T.C.H. . -t©flj©«J£(fc. 

x ^ y ° - h u^jtfiSiWic4*c£(cx:3-t^-- 
«t3£^itt t - as: £ 

C NR 1 R , B I B 4 3 + X" 



R* tt B * «M ~- 1 6 O 7 . X~ ti tflt & > 7 





*t**4»XJ'*~ 




ttfK 


t © p H 5 fel ± ^: 


a < U < . $J 4 L < W: 






tt 6 JfeJL -h T * pH 


1 1 jy 


J:*C44ii:7^ U ° 




4 £ © 




< 4 H O 









ftK40-t:^&*a<&. ffll * tf . afCsVXCJCj'T-U'*' 

K £ ft & . *ifC 4 jKjy-tx i> 
ttftt L . a*»*CXS>«K-h>i*'. T.C.H. . T ^ >J 

fei (ft , x s> * - h « ^Sr— jKtei^fc© 

^tCX iJfiS^r^'i. T.C.H, * 
jO*#t>^£. toft #%»2fc*ltK:tt. T.C.H. 

t $mjk*&&*tlX\r>&i& % T ^ U o ^ h Ij a, 
5 jft.ft ^Oft^^U^ 10-151 

St*4^^ttT*?D. -toi/>i04«[7> ; e- 
f * & * &tffc#<&3?4l*-;f*t-CW& < , COX 9 

L-C^/t«^te2ftS*-t©-i 4 ® ri» 

"C T.C.H. Il^bili^, 7^# = h 'J*Ht 
K^A/rtftfcJSBT T.C.H. tXiiCjK^^ -tfit^K 
4 * 7t 16 . KS£<D|^f < k O £ H ft 

^StOT < & 7t tf> . T.C.H. ^O^^fSl^^^fi: 
(Cff^-r-A. tO/tto, ft & tl Tt T.C.H. O ft ft # 
A C * i C <b tt&tt#4 ^„ L/taHOT. AAtt 
©T.C.H. fr0-?-&®T?&**:*>K:tt. ffi#4fegftig 
- 9 - 

—393 



»BBSB2-270550(3) 



(ft & jft 


CO ~ 1$ * 1ttt^fflfti&tfLtfy-± ft tt 

UK * PM O, KJU HJ f*» |W» 








. #31. #f£fflL4/$Jt>t&8¥-*-£ 


c £ & w # *c x 


t3 T tt JflF * L^ 0 m^^FfrC^Kr-S 




©i&tt. If 4 0-6 0 COil 


X *> JJ . © 


K ^ ft ^ © 1 dfff^f), il^5 


— 4 0 7 y -< x 


O «E »1 T & 2> c 


tiftffi <t ft -fife © 


rJI* • ml ID^ tL X 1 \^ «b JtfU fp ' * U 


oi T ^ K Ift -fifc 


ii^ * rw tid uw. f* (_ 4 i_ 4 i» . ini . 


— 4 u a m / sec <r> 


w aU ^- /Q ^ *«J o 


2fc % 91 £- ^ 


"C 7i > 7K='h | Jfl'l?X/'XTCH 


* * tr « » ffi *>» 


& CO T.C.H. CD # |^ «: . JfcOX^K 


?T 4 9 . 




m 8? #St #x rti 7k 


O ^ ^ ^ v> 3 ^(C40-C^*^g#. 


5fc & (5 7 * U o 






rtii*© 2»K:^iti 0 7k«w:fl4^7>'^-!> 


a JB 39* # £ U . 


aii m k ifX & =p <r> & . <& w m % 


^ - h 'J ^ , T. 




- is > nmm& 






- 8 - 







4 


* 7 








■t 


< t 










4 


rat f 


X *A 








X 


i? » 


4 u 


^ o 


















O X 




— «! 


M 4 


islWiff^XA^fSTi. x 5> 




- h 


y ^ 


* 5 


Si ft 






2> & 








h 






W 4. 


^ < 


^^•r #>4»-4 i> m u < 4 & 


L 


7t ^ 


O "C 






*CXA|i®T--*KX^^^ 




y a- 


mm. 


* 2 


m « 




< 






BlI & 


<D X 


5 Ire 5 — 1 S fiJt * o 


1 


T T 














. 7 




^ h 


y^*K*2jS[Jt^j^TW:T 



^^^©5:^4 5Kllti:LT:W: % ffl^O^^cD 
to. *l£TWi«:, a ^ * . ^^h^^^ 

— i o — 



»HHSB2-270550(4) 



3e-jT-5'i&**4^o «l * tf . tt«*ftUttt, 
£<£fl£ O.o 5-7 a»Hg t . 2d Jft fi & *< i 5 0 - 
2 4 0 C © tfffl T X < . &#&#£©#&&£$: 
m%-t h C t K t t> 9 7i?#a MJ*»«* 2 1 

(ft * * 7 s> * ~ h U i-^^&^fclgiiSit^b© 
T.C.H. © # ft (CO ^ -C |ft 4b ft 

^**i*?|rc^<^^ < i:. ?Ht & I*] # . # © itt © & 

0 T.C.H. © ttft ^cftT L X < h a 
tf ttt T.C.H. © fl« ffffi tt . T.C.H. 0 * ft 0* l/i 

ic 9 * < & tr * © * ^ us - # <$ 5% -c *> & a* 

-Jfcffffli Uttt, ft ft ( • ■tf>ft)*iCi: 

& ffifi ( T.C.H. 1 0 0 7^J?©N/1 0 NaOHO 

■eft) # — £ fc> . ^ - hjt v 

# # # 1 a o QjiiiT. Jif t L < tt s u o jy T • at 
— 1 1 — 



T.C.H. t»^^ST^4CHit| 41 n«( 
j**£ft0.0 2-0.5 MHg T . fln M fcffi 1 5 0 - 

2 4 o cotfSiffi^T. ftttW£«&©ift*:i&ft£M 

Si L . T.C.H. © © UJ * 3: 8 OSt^T, » < L 

ft ic . ^¥-«atiaiKX'j>-c#n: t.c.h. © in $tW%± 

i$i T $> h *i % C<Di&mKXOX % ffl tt l# $fr T fct 

1k ^ifi . ^ktf*Kzfcfti*rSx>s#-iL<?T;fc;t£X 
HCH, tK flc & tt * K t.c.h. tfrkKtiajt. 
~t ft Knit H^ttKtiL 2tf^*£:r*i:^S 

4 i fe £ A, *>> i ft V* „ * © * fct „ T.C.H. %. ft 
-^^.4«lr*OjaTtt!lH^jff**#« T.C.H. 

T.C.H. ©*^©#|*fc^x>i£ <* 
L7t&OX . T.C.H. ^fiCtfJt^ ]?©*©<£#» 

|r±. 0,2-2 o^tiij^4£i^#t l<. U 

— 1 2 — 

t o T i ^ t , -t n 5: R (5* ^ 2d * h © 4fc $ 

^©^St Lttt, « * tt , lB8L«i7 4-3^ 
^h©7»c^?U-K^-in*z»c. i> & U> tt IS © 
T.C.H. fc^* *t-C^* «fif *tt)tt##*:#/8 

:T & 4§ # «; . -t*tt>fc^**.-t^a7k*£. 

&ft**©ftii. seiSicftat t.c.h, tfi 

4iUttt, t.c.h. iStilc^LT, o.o a 
E ;* Jb r * a . •tft&.fc©*^© A©***! 
o.o s-o.t o fifrffijcgsan^. 

SftofcT. * X a.d.o. ifcafcot&T * IS*-* 

ft *c . ^^-^-^^©fieffljifrco^-cwt. * 

»4RK*ftTTftfflHllSinT***||i«»Cat 

— 1 4 — 



*?*L<tt0.5-1 0 ffr ;* T & & 0 

ft *C . T.C.H. ©«[ ffi * ft T * h 301 , — dtj^zk 

^^^^«e3»e. a & Jtt » -<7i>»>A • a-^tv 

JDtiCHiOt, a.d.o. *cfifktititi 

bi ig t a a *i . ? * - at jtt « . 

^^-n;<A,hi^^rt:7jcftWc. ft©X5Kft 

4»ci j), mitTv^^TKm&kLxm^zzL 
-the c © r t5 ^ r: i> ^ -c tit . R k: a # « -a- 

*il>*©*^^|t:tt. to © 3J ta^a*^. SfittflE4r 
i0Rt L4^**. SS:A.tcJxc>©ffiffl4r^^-t-4 
%©Ttt;A^t£tt&afcT<fe& 0 -i/t. *^§^k: 
— 1 3 — 

—394 



»H«G2-270550(5) 



a t mm 3 *t * a -t*t>-b m -toffi/fltoTRS 

tt. K a& i 0 0-1 6 oc. &(Sffi^2 0 - 

fl . iiS©ttO2k^0#STT» t.c.h. 1 Sfl: 
flfllCjttL-t. «BB7*-3^*htLT0.0 0 5 

* ffi £A J:. # * L < *± o.o imi*SP&J:T£>* e 

«M^«#uT7k*^^is:(5«e^7 »j - o & an 

n% t ^ $ it&xmte z> % x fcfe & © # fb 
<tX*g|*;fr*a-<< 4> < wx„ z s &mtoft 
ftfrh&tbbii&o 1~ * t» h . T.C.H. i SfiBii 
K *f L "C . SPg74-3'<^ h t Lt 0.2 0 Sfi 

Ifcfc. £ f5 Sffi * X K J5aE # K c ^ t T *> h 
0* . X^feWlC%Jfi^4%#Kf±. *fc ffl _h & £ * & 
t5#flEj0ifcRTast£ttiWC*jj. it tt . 

- 1 5 — 

fc&BLfcmm t \+x m\* * iikwk? * - - * * 

& 7>< J? . — K fl& #C tt . W - 1 - W- B Oft« 

& a, # # # . & # # k *t l -t i ~s o m it * 21 

< . s o fit # i I? ^i^t, 

- 1 7 - 

—395 



2 - A^WlTRfc;a>J%^-t^0 2)Iia^-CA-&^. 
© 7t J6 *C fr± » S 15 i& 7>X B 0—2 0 0 CCCi?^ 

T. & 15 EE A i o-i o oky/alG-cii 

# IS T & . <* fe k: . n»u(tt, i* £ & 
K 3*1 i o o—i 7 o c . x>> o 2* [& BE # tf* 2 o — 
B 0 kp/alG T ]) , C<D&#fcU fttfll©ffi/fl Jfc 
J: i 'X t ^ d a ooiRjfc^.Ss^i^ 

^ * - ^ ^ £ jg ^ ^ ^^Iri % ^OJ; 5 ft * 

£TOKX'( -f & t?t>. T.C.H. . jgfi*. ftfcfii, 0, 
All . 2k M f b T * * »J . *3R)4:KJ5^Ktb 3 a/^ 
T^t,Rrtiifi4$i, & (5 tt jg fx L . * «s *r 

t0g*^5:£;i&Ba#StrK:tt&A,TL* 5 © t tt 4 

Lie. #> & * i: to s fs*g * *c mm > 

* — - ? <r ^ * y \) - (D Ao/t^CiSOfl 3 ^, IS 
jft © - h U ^ft# ( toS:^A«ftt»LXtjP< t ^ *> 

- i A - 

fcfL-CO.i-i.a]fiJt*Ta&. m&'pK-r $ Z> 
t^ttli Lto3ft*^'>4t ST, ^^S'&t^ 

-^il-S 0—1 2 0 C X a 5 — 1 0 0 atmT^E 

— 1 8 — 



ttMG2-270550 (6> 



* < . ^&t5£tf&T&£N-7^**'(b<to©£ 

fiSc^^^LT < -So 5 OCUi^iffiTti, & 
7 a ~ 1 0 o v <n mm -C *> 2> * zkXffi^ttT'o-fe 

fri&T*$4£2>tk&$>&k J %t>tiX\s*2> C 7 - * 

A 7* ft & IS . t 9 7 4^fy.BftjX*ff«tt. 

p - 4 8 ] 0 * rt , *t D 

jftfx U * < * * <, X j> ^ * L^zkjRflE^tt s - 

5 Q atm T4.4 0 

& K . T.C.H. OK(5S-NO«S^frCOWtt:* 

* a>*. cntt t.c.h. ©*8s&E5K:;*S<ft?»-t 
*t£tt&tJiS©£*£Ti>* 0 & & ft © T.C.H. 

*n >@ o -£ < A „ -t © Jg * . 2k«SKiBaK^<STU. 

- t 9 - 

A D Sfc^^fc^ta?-* t.c.h, ©i&anilKtt^ 

^TO.O 0 5 — 0.5 ? / sa • ? - — 

Jtt tt . x ji # ■< u<f±o.a 0 8 — 0.2 ? /m . f - 

- 0. 0 4 5 ?/mt ♦7-?4--3'^^##T<fc*o 

t.c.h. ©«&2f0;£ffittfc< tt t¥^llti>ii, 
j*tfci&rc«s;oaL-ttx< % * rt, M&ttK&m l 

*L^ 0 t.c.h. ©&[&i£P3^©«s;!ia&se*±. * 
t> 6 f5 © ffl? . 7k*£;0icM#L.T:<& 8 R (5 

t.c.h. o&m&m.t&K't&ttiP'BH&K*!** 

S? an * * 0 ^fiiKlTi, & £ £ . *<£ 

w £ j> © t.c.h. o«»)XK^i^nm^fi£ 

it<Dtt±<D&*> bast* u < . a©*!*** 

t.c.h. o£S5«^e>K2n|IT«IC2lcXft«^K« 

— 2 1 — 

—396 



* 0 C0Xd*8l«rf*jec&aAttX<tti3^€> 

T.C.H. O 3 at fl«0 = F ij * * © 5 f> % 

L7tjG*^-C. #5?<D£f&«:#T-C. T.C.H. . 

*£^<tLT©Kfoifc#©fa_brcttfcF*L^. CO 
*«= * £ 62 * 4 7t to tt . T.C.H. © 7k 3: 
i-^* Jt U 4 3d* €> K(5* W IC T.C.H. *fiS^DL"C^ 

< CtiOJ^lT^i, T.C.H, riCSSOfiLltiSKItfct. 

*<fc*feflt££. ±3 j) . T.C.H. 

©&ffi££©«Kfc^£ ;<>*;(>*;&;*:©*'( >- h T * 

- 2 0 - 

zk X (ft ik Mm. K * o /t * m Ia. v**>#>£f£^K:4 

< fc^/tB^-ctti^. tft&E&ttHjPfe* J> *C ft U» £ 
^Httt. Rfc^ft^© T.C.H. ©gS^Diitt^ii^^ 

r 4 «: to . Kl&^WK^Kfc^h 'jA-as^asfcL-ci^ 

^^ACiifC**?. *>>:?iK#t»<3*4. T.C.H. © 
&fo$L8tKfc CX ( t>*&. tt&tett. 
7k*£E^). T.C.H. ©«5flO#K3:fc to 4 C fc *«!&»T 

* J> . «RIS«FWItt-tn fc*5£:*~* it * 4 . *4 
fct>. »KEI3M** 3 ISMJaTlfC* * X $ K. X J? » 
i U< tt * ofl.*;friK:?i&X5irc T.C.H. © «fs Jra & tf£ 

t.c.h. ©K©a^©K*noH7 5 fc£5*U»f'*- 

**»Tfc&*c. Sfo^ft© A.D.O. S J? (C« < 

ELfoKM&m&mx < hftlb. R * ft © 
A.D.O. fctt. filSlftl'O A.D.O. ft 

- 2 2 — 



!«B88G2-270550 <7) 



( & m ) 

-r h o 

% mm i 

13 emit® Dm^it 2 **m**<D * 

IC fct K « ^ >^^.fc«««E**»L-Cttl&3iu 
W&mtLXi Of i*ofti;kSjKt^^. » 

ffiSTOiai^z ^/«c(csii 9 K fit # L 7t a 

7 = h 'J A'iKl A 0 If*, / » s h IJ ^ 

ICf T. C.H. i:*tl»4tiffl^ iliffii^ 

— 2 3 — 

£1 ft L 7fc * T f # = h y^7.ia*«^^»»» 
2feitift*&fi: 5 8 4 0 7 , © m ft 4 2 4 7, 
jg * 5 4 3 6 ?T£>0/to SfflttffiJBfcttT^*- 
MJ^6 1.0 T. C. H. 1 9.0®di:*Trt)*), 

T * ^ h >J A- g£ 3r 2g 8 2 * T & O Tfc 0 

m*or & # = n MiKtti.s 8 m fi * -t & o 

IXKl, T^^-hy^1.3 8fiJt*^^S5^<tel 
38 it tf> © T. C. H.<Z> Hi ASS . ±3et[^D^^-^© 
S^f t^^tfj4^7t ft IC^K 0.1 «BHg, ^il 
ffitotomm 1 B 0 2.2 */m 

1 1 00?* 3£S3ffi&9 0 0 ^ti^Jt, ©fflfc 
ffi Jft tt. T.C. H.# 9 a- 

i>«2.sa:a*T^o^:o s ta & <d a & n hazen 

2 5CfrCfrH"4tt&W:7 8 4 cp T & O 7%: „ 
iXCC. ?3&#t 2.0 Z©&i*m#8fcJ>X*>*j!ra?fe^ 

£0 ^ ffl ^ ^ H^^r y u^fi!^ - Y ? \s - 7 

— 2 5 — 



f aM(C L7t ^ ^^^^K^-fr©«ffl|( Lewat i t 
TP2 0 7 ) 5 0flC 5:ffl^A 0 4 * * &&&ffi K 

L 7t ft /8 ^ , fflia'Ktt 5 flC/AH i * V 

- ^ ttn«*&a-?gfttttti&«tt^ ^ ^ it 
L7t„ iiemwftffTz 0 0 ossrau 

* & & . T^^^h»;^©^^2W8 9*rabDv 

yvu, r p *r * * ► y t*c * 38 ® IB? * L * K ^ 

iiLTfc. tOKI* ©7-/^^ h M»K(t 
7.iffiS*. t. c. h. » ft tt a i.o ff utioyt, 

-tt»i.2S' < ^^ffi||0.0 32 77i« i ay^rn) 

— 2 4 — 

7*-=I^A'J.#& < Jl| ffl 7 T -f ^ $ # ^ *k 
AZ:Ct>:Mn S it it -» * A. 5 : 5 0.0 : 3.5 ) 
8 2 ? 2 5 * NaOH 7k f& ft 3 5 0 9 ff ^ 5 5 U 

r & 2 o ^inncfc^otaxutiBuyttt; & 

iT. C. H.® tflt 1 0 0 0 9 * 3 CC * 1 0 9 it 

a « ffe . *-h^^-ywo'ffla*.«i3icN 1 ^ 

K^T^Ttt^LH H, * S ® < 2 5 C ) T3 5 
tf/crfG i-ra*A.L*:(ft*»» H.^^W. 150 
kf/csfG tC^i^n^-Kv^i K # & fcl © * E 

# *X * o ) • R^T» *-l-^u-:/©5>-r 
U^f - A-cUnHLt^ilL, ^ cc 8 

ffifliiK XOt£^^W5:ll}¥ L7to ft & ft SL 
z » T 1 i ocfrC^L. S^Sl^ffihta 5 
kf/of G X 9 4 4 H/cAG #©2)^ 

**SKICX4H 1 0«t#*&Ttf JttM 

— 2 6 — 



397 



1SBHSG2-270550 C8) 



fe7k8s*fr*c>7t„ &j£&ft<z>itBfr KfoK 
ffittt«5£LXS<v # ® 53 & I !? 9 0 # & 

H,o^^tm««w:^a&m»ii: ( # & # t. c. h. # 

t£ T A. D. 0.fctett-^&©K&«4ac#©ft) CD 
iRL^i i 1 5 2 7 T £> O 7t a Aft tit £ F #J 

u?ta&(Oi^fGia*^^^D^ h ^ ^ ^ -f - k i u 

»iWUi C6» A.D. 0. © £ j£ IR # 6 9 * T & 
-27- 

t)! ? 8.0 Ifl « , 7 - I 1 'J 1.7 2tft» t 

tt 0.5 -C £> O 7t e 

t$ ffl 1/ -Y y h^^fy^^^^- - h ? v — y 

( III i 7 7 ^ ^ $ * a- . A/,: N i £ £ Jfc « 
50 : 50) 3 0 ? t 2 5 * NaOH^igjK 1 30 
? * 's* 5 5 0 1 ^Fl«l^^ftOtjllf TKS 

A L Tt Ife » 7k ft L T % it . C <D X. 

9^Lt^A7^-^y^^OTlC^7 'J - ^f 5 
* ( V/V ) ^Tk^^^-A.Tffi^L'C, x^y- 
* ? 'i - «!: L-C^- - f ^ i/-7*^An ( 1^7 

h 95*(V/V)^7k^^ r >'"A'l 000? 

^iCfi o 3|**7kSe>ffc^ h U 4 J> * 8 tt 2 o ? 

- h ^ ^ - 7*KAn7t, kk, a- - h ^ i/ - 

^^TkJRfitftLTt^. 7* # T flP HE L * * * B o 
3 0 k^/caf G K^igL/to CCDJ&Jo^tt&fSiftT^ 
— 2 9 - 

—398 



it tt ffil fc 4>KfBll&<Dftl*-efc£ 0 
SI z 

SI « ffil t fc W«KL-c«)Rfrior*J»«^fcj)l 
EISK:i*)7^^ = h yA'OSfeifcfyft^,. T 
- Y U ^ 8 . 2 £ * , T. C. H. 8 O.Dif U 
3- tr X A ME tt ft at . 

& X T. C.H.ffi tttt0*ffO£»?-ft«*f|:*£;t 

iwnn, sn tt «i i t i^«nc^4^^ tt T # - 

h 9 A'ft^ftftt, X £ £ i . 0 a»H g . ft tt ffi ft) 
?fc ® K 1 8 0 C . ft *fc <to & 16 & & 4 . 0 ?/w*K& 

& l x ft tt ft * & & mt± * * r $> *> * © tt tt * 

OT'^ = F ')^lia 31H, T. C. H. ft ft 

1 7 If « »), Ts^iK=hiJ^«fe**tt9 1 

tt^O/t. IS«I'I»07 i?«K - h "i A' © i ffi 
tt 0.8 If *t*O?t 0 IX VC „ T,C.H.@tll«tt5: 

o.3 uHg ogsilt 2 o o v<oftmffiln#kU8L 
r % 3S & tt & & 8 IE 2 . 1 ?/««W:H9!!£L-CfT>iO 

yt . © tt ^ tt 4 5*r*»)v © tt tt *a # n t. c. h. 

- 2 8 - 

* "C M # L Jfc . 
k * T.c.H.tJS« 1.5 ?/«TJnE#y / t 

ffi^X. * - h ^ u - 5.5 BfftflK: £>Tt b m 

IX gS J!m L * #ttt 5 0 0 9 mm Lit i 0.1 ? /m 

ftffia) o *s tali 7 tt. tt * a o^w 
* o * „ & t& #i 7 tt . » a • n» * * u * # tut l 
r#iii£etP$3^Ttttrci*fSttfc&$muTto -t 

© tt* h K 9 5 * ( V/V) ^Tk^^^-^TA* 

«E*i5e^LT. M & fctt m L Tt SIS tt * * tt L 
7t* KlStta>X0 ! ft»tt*'fr*3-it-"C p c^tfLt 

A. D. O.© & J& 1R & t*to)tH5, 7 2 * © IR ^ 
T & ^ ?t o 

SS#1 3 

91 $6 #1 2 tf^^LtT. C. K.S tt tt * 4§ . T.C.H. 
StH« 5 0 0 ?K!«Lt* 5 0 0 ^*05|]tHlL, 5 
I © ^ tt n - ht2 OO0f^»Clgi 5 U #tt 

&2®^KlLTM«5:m«fLrt: 0 ffcWfrcTktft 
— 3 0 - 



-h^f-T^rcSS^L^ «S All 7 Ife * & & IS % 

5 5 4> fUJ fr 4 O 7t „ §1 Mi fll 2 i^tRKL-CftiajBi 
L % A.D.0,OIR$i^J6^U6, 7 8 * T £> O 
7t « 

3ia&#J3*£:t»^-t, T. C. H.@mm©7k*fe£©tfi 

$E K: *t L T * 3: 4 ®Stfg;!ra;LT7lc*fcL?tfi;^tt, 

6 Sfi tfl 2 £ < ra^o^^*^f*07t,, * - h ^ 

$> 0 » A. D. O.OlR$tt 8 1*T£>OTt„ 
51 Jfi #1 5 

Tto ««f fffct i o If Slo^ffifrXCf 9 o ffift&s 
C^ffitx^^-^yiUtfrK 7k *S © i& 
a n ft 2.0 m £ * k^hpo* ft i o at l: * 

K,B 4 0 T jft 3 g£ ft * ( EtBu, N) EtSO* 0.3 & ft* £- 
_ 5 1 _ 

* i> % l&ffi©f8*£^KttQ.2 1 i» / A H % $ ft 
y d - h ij A-|c5fct:f>&Ts>*K~ h 9 a> jr * h 9 o 

*xrc. jiiEi^-c « bixit mm * fctem 

U a* „ 7k jfc ® 2: L * Be *^ T * « E & ® (c .t j> 

~ h y a- wt 1 i.oi[M* w c$>o^t 0 

t©gi*g8e#*fe©T^#-h 'J a © fifc fi ^ ^ 
3 2 ■■ * . 9SJ9!fl[S SOXS^K#I««tffi^ 
T . t # = h 9 ^iijK^t LT3*tr®£-fc'* 

»flL» z.o uHg -r*£Hi&Ki 2 o 

-2 t o Ct-CO©^^rlZJ@* * h L T fr ft O /t 0 
COSK«0lffifi:ttiO^^^%'0S ( 65 # 2? M . 

CMS - 5 AM) K&trf + T.C. EOMi^ftSO 

i 5 oc, ttiaei.o y & sg u it o & mm 

— 3 5 — 

—399 



ftMG2-270550(9) 

1.3.6 - h y . '/Ty^*"!Tvfc^^#7Jci&te-C 

& j> . y^BeTpH»8icwiftu^ 0 tt#tt»3jc 

fflifiSJB^ffifcftLTi*** ^OjfifiKttT ^ 'J n 
- h "J*ft2 8 Itt ft * T »K - h V a* ^ 6 21f 

* r * o 

toxv^^a xtlgjjljlDTfia < n/«c ft 

i x !) K*-SKt»»K:ttiattfeL. m fit «? & 
bii^*-»*^3y«)*«t» jft 5 o C CC i$ © L 

T P 2 0 7 ) C K + ] m 2 0 OOCT iOC/AHOU^T 

»ttfflfi5E*<Sloi 57^ V « ^ h y a * a* 7k 
(EtBu, N ) E t S0 4 * i^^JllLfto 

— 5 2 — 

& ffiG tt 1.1 -TiOrtlo 

CO®m^t5ft*fi^2 £ & < \*}mK\^X7k&iL 

it. & & f$ W3 1 5 0 £» -C 6 9 » A. D. O. CD 4e j& 
JR £ K 6 5 * T £ * * 

H ffi '« 1 1 mx 1 mcoft'at 

T tt ft < 3 ft 4» £>*£&1E18tffK:&;tv -f * 3/ X * 
ttj Jit <t U-C^A*i/fiRM©^«^>f^v5e^|Hfli 

ft07t 0 T ^ # = h 'J ^OI{S[$tt B 8.5 
T. C. H.CD1R^H7.5 « t^/t. 

ltratR#CL"CTi^iK=hyA»t»*L» 7,81 

i * o 7 # = h yA8 o.osft*<oT. c. a^r-g- 

1 2-4^,^^®«0.4 Il'.SSK) * 

fflv^-r, 7 ■/ - h 'J ^iifr xc^t. c.a^)8t% 

— 3 4 — 



?*Ba*362-270550 aO) 



j* £ ft o . i saiHff, #®S;tra&fl§&i 6 sc. & 
#H&2a*£#ite8ffi2 a o z/ht -cm ft L Tfc o ®m 

*S 2 0 Z/H rT £ J> * Affiift 1 8 0 i/Hr T 
£0*0 2&£ft*©T*#- h »J » R tt 0 . 33 ffi 
ft * T $> O A „ T. C. H.*tt©»*-*9*f*tt* * 

^ & a . o s »Kg. Jri&mmikMm * & sc. # & 

ffl & J& . T V # - Y 7 ffi ft * T & 

TtOTto & # . RS8? * - hOit 

4 0 9 „ 7fc © ft * 8 5 7 . & JS M ft £ « 3 5 ? % 
ffi # * 4 0 Vg./cAG K $L $L Z> W fl. tt , XMifl ' <M*J 

& tc L ?t „ J£ f# rtfi w: 1 5 o # r $> j> . a, d. o. <d 

4£j£lR^tt 7 4 * T * ?t • 

Si #J 7 

t. c. acoiUBS-i-c^^M^^^S^oil^^^ 

-55- 

9 5 * ( V/V) 0 0 H Ah 

3t o 3 *C , 9 5 * ( V/V ) % * x # y - a, 1050 

^ I O' 3 o if # TkSe^fc t h 'J *A 1 8 ? 5r 
5rzk£«tftL*:&. 7k36TiraEL. 35 * 9 DC. 

3 o Jc^/crfG k: & 5g L 7t 0 to&te^tt&foiteTBS 

* T » 1* L >t . KK*ft^i* 4 ?/«0«T 
»p£^^7'r5.5 0l$W||(Ctjyt!>«Kfl9IC* - h 

^^-^^rc^m-i 3 2 o 9 ( t. c. h. -g- ^ © m «t 
t L T i 2 6 o f ) s& Zra L Tfc ( o.o 2 7 ? /J» . 9 
-Ni KZ *S £ :T & ) o ffi AO 0 ^ fVO ff 

ML* GC^^tLTA. D.O. O^JSS£iR^^:^V>rt:t 
t -5 % 9 2*©lfc^T£>07fc 0 
$i«18 - 1 2 
#5ffi#J7££<|ij}|giK:&;5*f7*^. K 3$ 7 

* 1 [SfT*o>tte#t<o#&L-t^&*-- h ? U - 
^ * K . 5tJJ6#J7££<|5]$8K:LT. ^-Tk^^y 

- 5 7 — 

—400 



0.0 7 «iHg % H&MtinmUm * 4 6 C. 
if ft tit & ft 1 4 0 Z/H r T & ft L /t „ « HI tt tt 
4 0 Z/Hr T Jfc *> . SB S II 1 0 0 Z/H r T £ 

0 7t o nmm*<D r v # ^ h >j » ft *± o . i t m 
4 * -c & o * . t. c. H.*m<Dft*m , %&ftn. * 
a a o . i mh g , H&mun&um i 7 0 c * s s 

fc&ifc&ft 2 0 0 Z/Hr T&ft ♦ SttifcHt 

1 0 0 Z/Hr T * !> . &£tttt 1 0 0 Z/Hr ~C 

& „ t. c. h. # w ti* * $S & #j 4 £ ffi & k: l -r * 

O]to 7Ki5fe^«tCtt7lC3iJ4.5SA* 

# * n t *t • 

7t • & # # I* . »«W2i:|i5i;«jltfflv» % 7 

^--^^A-^&S: 1 OfSOi 0 0 ^^l^t, 

— 3 6 — 

- /u 1 0 5 0 ?frit;*lft*9 D ATkitt 1 8? 
^Ail. ZXU^r, **9 0C. 3 0 Iry/crfG frC JE 
U*. ^^^7 t^tSilCUXTK^T. C. H. « 

^%g||y)K efeix^^M A, D. O. tft jfe 

8 15^ 9 0 56 

9 2 0 ^ 8 9 * 

I 0 3 0 ^- 8 5* 

II 5 0 # 8 0* 

1 2 7 0 j» 7 2* 

nmw 7 1 2*T©&jSHtra-ttiaEfcffi^-t 

# tt 2 1.8 7 - 7 * - = y & * / iv- a. a o. t 

?l Aft m 1 3 

T. C. H. © ** - h ^ U'-ycfi'v.CDfij^niigK^ 0.015 

— 38 — 



?MPBG2-270550 <11) 



tSK ttRE*§40^ 0 S£ , » & IS flj] # 

4 5 # T 2> £ * A.1X0. tR$4S7 9*T&9fe. 
§1 #J 1 4 

$U6#]7CD£;^T* 5 0 

^5 0 R^J^tB 0 C, 5 0 lv/crf 

K £ * * W *i , 91 tt A 7 fcP5«#CL-C* - h * 

T. C R | Hi U t 2.2 7 /no 5 &8 fc> 7t O 

Ssfln *#ih L 1 s # n 2n Jfc Jft fls L . iX ^ r . 13 & 
(&3tailHT-4T© J P'^&&tt:o.o 4 2 7 9/w*. 9 

V> % A- D. O. Kfrm-Thk. A. a O.O&j&iK^ tt 
8 5 «t$»^)t 0 
^ ttfg 1 5 

fi*KOH7k*§fK<O^AP*1 8 7^3 OMfi* NaOH 

7kS^3 o ?mim-rhCkK:&*-. S£«o«9:£ 

— 39 — 



£ 9 0 C * 5 0 *f/c&G ^ t> 9 0 c * 9 k^/crfG *t 
t^iW^tt, 3? Jfi 0U 7 £ |b] # K L X Kfc * 
?T * ft „ iX ^ T * 7JC&T. C. H.©ffl&fc 1.S 

<o & & r t 2«Htt*-h^u-y(fi|c«jx«i*nu 

-frftT 1 0 8 0 7 tfs;&n L7t ( 0.0 1 - f-N i 

# ff * ^> ft • & rt; -ft © *a 3 at . n ifi'tfj 7 t n $ k: 
fr a *^ » A.aat^|ft4 i t A. D. O. © ^ JSSt IR ^ 
us 3 * -c 4» o ft 0 
it** en 1 

& be © *c 1 £ t s> # - h y/KDBfc^fcfr*^, 

7';# - h >J ^ 7.1 Jl#, T. C. fL 8 1.0 
ft e *^ffi2.0MH g , 

2 3 0 COS^t^lL^. tlHKi|'07';«K* 
h 'J 1.5 If*. T. aKflft9 8Sft*. 

ftKttHAZENT 1 1 0 0, «ffif±1,5-C*OTt. 
— 4 0 — 



R K „ ^JS^j2^R«K:L-C7>cffiE8i^*^Tfto 

ft • & & IS B£ ftfl tt 2 2 0 # "C & £ * A. D. O. £ J& if* 
^ tt 5 3 * T £> o rt: „ 
Jfc IS W 2 

%LftiS#/& i &g&ig#fcffl^ % t »K — h u a, s 

®S*ffl^-^(CT. att^^fs^^ct * i* ^ ft* 
fl^SRWftfftt, XSft 0.1 siHg. ftsaaftiftfi 
& 2 3 0 C „ i$#1fc3&fig*£#;ite&&4.8 ^ /m K: 

s* s l, ft . s m as «: 2 0*, ©ttifc*©r^#- 

h U^»fflttt3 6 fi ft * . T. C. H. » & H 6 2 £ ft 

* T & O ft . C<0 T.C.R^t®/iJi3[*5li^ z <!; 
R!KK:L-t7Jc85L7t B a. d. o.o^^ir$u 5 7 « 

« m a iw 7k ffiggfe. 

w 

— 4 1 — 

—401— 



